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     During Hurricane Sandy, New Jersey was one of the hardest hit states as it was 
right in the storm’s path as it made landfall. Should New Jersey find itself in the path 
of another hurricane in the future, the state would benefit to be aware of which 
coastal areas will flood and thus should evacuate first. Furthermore, as climate 
change affects the sea levels, an interesting predictor can be used to determine how 
the flooding of coastal New Jersey will change during hurricanes as sea levels rise.  
     The Sea, Lake and Overland Surges from Hurricanes (SLOSH) model was developed 
by the National Weather Service to estimate storm surge heights. In this analysis, the 
composite approach was used, which predicts the surge by running SLOSH thousands 
of times while using a variety of storm conditions for hypothetical hurricanes. The 
output considers a combination of forward speed, trajectory, and initial tide level, 
which are then compiled into a SLOSH basin grid that can be overlaid over coastal 
areas. The National Hurricane Center (NHC) considers this the best way to predict 
the high-risk flood areas along the coast. 
Introduction 
     The Delaware Bay SLOSH basin (fig. 8), obtained from the National Weather 
Service NHC website, was used to overlay over the coastal counties Cape May (fig. 2), 
Cumberland, and Salem of southern New Jersey. The model was interpolated using 
radial basis function spline with tension (fig. 3). The flood risk areas (fig. 5) were the 
areas where the theoretical mean surge height (meters) for a category 4 hurricane 
was greater than the elevation (meters) (fig. 4) while using the conditional function. 
Elevation data was obtained from the National Elevation dataset. Census 2010 data 
(fig. 6) were used to determine the total number of people residing within the flood 
zones and land cover data (fig. 7) from the National Landcover dataset were used 
determine the kind of land categories located in the flood zones. Land cover data 
was reclassified into nine major categories (ie. Values 30-39 reclassified to Value 3). 
Data for the latter three layers were obtained from NationalMap.gov. 
     According to the International Panel on Climate Change’s (IPCC) fourth report, by 
the end of the century, the median projection for sea levels to rise is 1 meter. This 
rise was added to the mean surge height to determine how many more people and 
how much more area would theoretically be affected. 
Methodology 
Objectives 
• Utilize a variety of techniques and tools in ArcMap to complete data analysis as a 
part of GIS Capstone Project 
Answer the questions: 
• How many people reside in the flood zone areas? 
• What kind of land cover is located in the flood zone areas? 
• By taking into consideration the projected rise in sea level, how will these flood 
zone areas change and by how much? 
Process and Results Discussion 
     Cape May County was the most vulnerable of the three 
counties analyzed since it is a peninsula bordered by the Atlantic 
Ocean and Delaware Bay.  Salem County was still vulnerable to 
flooding caused by hurricane surges even though it was not 
bordered by the Atlantic Ocean and minimally bordered by the 
Delaware Bay to its south.  Flooding in this county was caused by 
the Delaware River along Salem’s western border. Cumberland 
County was the least susceptible to flooding of the three counties 
since only the Delaware Bay bordered it along the southern 
border. 
     Since these counties were located along the coast, there was 
no surprise that the land cover is dominated by wetlands. This 
category of land cover was very common along the coast which 
were the areas that were more susceptible to flooding. In Cape 
May, developed land, such as residential and business, 
represents a substantial area that was flooded which would 
displace a large amount of people. Of the 84.6% of the Cape May 
area within the flood zone, 94.6% of the population lived within 
that area. This was likely due to many people wanting to have 
property near the coast and water-front. In Salem County, the 
second largest area of land affected was pasture/crop, and 
damage to this land could disturb the economy of the area 
and/or food supply. 
     As sea levels rise, more areas and people are going to be at 
risk of floods. Wetlands are critical in buffering storms. If sea 
levels rise slowly, wetlands will be able to adapt and move with 
the sea levels. Unfortunately and more likely, if sea levels rise 
quickly and the wetlands are unable to adapt, they will be 
inundated and destroyed, thus removing a critical storm buffer. 
Also, knowing what areas will be affected in the future is critical 
for determining suitable routes for evacuation and which areas 
should be evacuated first.  
     This is a conservative estimate because if sea levels rise, the 
physics of the hurricane waves will change and actually cause 
higher surges; sea levels are also rising at a faster rate than the 
IPCC models first predicted. Furthermore, this analysis is also 
assuming that populations will remain similar, but that is unlikely. 
     The SLOSH model is a great tool for disaster relief services 
along the coasts. The flood zones can be predicted for all 
categories of hurricanes (both mean and maximum surge height). 
Further analysis should be conducted to determine which areas 
are located within the flood zones of multiple categories of 
hurricane severity. Those areas with higher risks should deter 
future development projects for the safety of the people living 
there. 
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Current Sea Levels Cape May Cumberland Salem 
Land Cover Area (sqkm) Area (sqkm) Area (sqkm) 
Water 19.27 63.42 30.42 
Developed 139.28 37.32 52.74 
Barren 7.58 5.42 0.38 
Forest 51.99 14.91 8.12 
Shrub 8.50 8.76 2.32 
Orchard/Vineyard 0.00 0.00 0.00 
Grassland 0.52 0.13 0.64 
Pasture/Crop 22.43 52.52 106.92 
Wetland 294.31 302.03 177.40 
Total Area Flooded 543.87 484.51 378.94 
Total Area 642.79 1301.82 901.57 
Percent Area Flooded 84.61 37.22 42.03 
Current Sea Levels Cape May Cumberland Salem 
Total Population 97265 156898 66083 
Total Population - Flooded 92036 27464 37849 
Percent Population Flooded 94.62 17.50 57.27 
Fig. 4 Elevation layer of Cape May. 
Fig. 3 Mean surge height layer for Cape May from 
interpolated SLOSH grid. 
Fig. 2 Cape May overlaid with the SLOSH grid. 
Fig. 5 Output flood zone area for all three counties of interest. 
Fig. 7 Census 2010 blocks layer for counties of interest. Fig. 6 Land cover layer for all three counties of interest. 
Projected Sea Levels  Cape May Cumberland  Salem 
Total Population 97265 156898 66083 
Total Population - flooded 92429 28139 37938 
Percent Population 95.03 17.93 57.41 
Population Difference 393 675 89 
Percent Increase 0.43 2.46 0.24 
Table 1 Area of each land cover category within the county’s flood zone  
     For all three counties, wetlands had the largest area within the flood zone. 
Developed land was the second largest area within the flood zone for Cape May, and 
pasture/crop was the second largest area within the flood zone for Salem County. 
     Cape May had the largest percent of the population residing within the flood zone 
(95%) followed by Salem (57%). 
Table 2 Population totals located within the flood zones and the percent of the 
population it represents 
     Cumberland had the greatest percent increase of land 
that would be located in the theoretical flood zone. Forests 
had the greatest percent increase for each county. The 
overall flood area increased by 10.90 km2. 
     For population, Cumberland also had the greatest 
percent increase in population residing in the flood zone. 
     The areas of interest for this 
analysis were Cape May, 
Cumberland, and Salem 
counties located on the 
southern coast of New Jersey. 
The total area is 2,846 km2. 
They are bordered by the 
Delaware River, Delaware Bay, 
and the Atlantic Ocean. 
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Fig. 1 Three counties of interest: Cape May, Cumberland, and Salem in southern New Jersey. Fig. 8 The full extent of 
the Delaware Bay 
SLOSH grid. 
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